Understanding the mechanical behaviour of human enamel from its structural and compositional characteristics.
As the hardest and one of the most durable load-bearing tissues of the body, enamel has attracted considerable interest from both material scientists and clinical practitioners due to its excellent mechanical properties. In this paper, possible mechanisms responsible for the excellent mechanical properties of enamel are explored and summarized, which primarily include its hierarchical structure and the nanomechanical properties of the minor protein macromolecular component. Furthermore, additional experimental and numerical evidences to support the assumptions are presented. For example, enamel shows lower elastic modulus, higher energy absorption ability and greater indentation creep behaviour than sintered hydroxyapatite material. All the data indicate that the structural and compositional characteristics of the minor protein component significantly regulate the mechanical properties of enamel to better match its functional needs.